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(54) IMAGE FORMING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance printing resistance and 
stability and to reduce image blurring by making the wear rate of a 
top layer lower than that of at least one of electric charge transport 
layers and specifying the time from exposure to development. 
SOLUTION: An electric charge generating layer 2, an electric charge 
transport layer 3 and a top layer 4 are successively disposed on an 
electrically conductive substrate 1. The electric charge transport 
layer 3 may comprise one layer or plural layers but at least one layer 
contains >45 wt.%, preferably >55 wt.%, further preferably >70 wt.% 
electric charge transport material. The wear rate of the top layer 4 is 
lower than that of at least one of the electric charge transport layers 
3 and the electric charge transport material can therefore be 
contained in large quantities in the electric charge transport layers 3. 
The time from exposure to development is <150 msec, preferably < 
120 msec, further preferably <100 msec. 
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(57) [Sft] 

*-e^W^i 5 Om s e cHmsrtiHitt 



1 

ff_h!c>/j;< > m^mmm, Rximmm 

^4 sm^^iwmitfiiiittWfl-^^L, tost 

* -e<£>B#RS3^ 15 0msec ttTt'»5i t %mUb-f 

2 ] «fl?ifta!/iro'>ft <hi sol 

11*31 1 [clE«cDW£^/&iggo 

3 J llffifcliSl 0>'>fc <H1 .1 h !» T 

imim. 4 ] h y r y -a-t 5 ym^-^tsit^m 

AK h y T y — A- 7 5 >#jtSrli9fiLM{)Ii: Ltat 

Jja 5 , tWSSOVAmCfcVTlXlo" cm 1 
/V ■ s e c K±t?*5 1 1 t t5M*9( 1 - 4 

-5 L t *r*#®iri--5ff* I l 1 ~ 5 W?M>KLKM<nWi 

ft £-#3^ 'r y t y — A'T 5 ^«jfi£#tHfr&^-e;fc5 
i m^m ^ -cfM $ ti- s r > * #m t -r & m *« 1 ~ 7 

co i/ vf^^fagjcoBftffMKilo 

#-t- ^mmmmmt^xh 5 r t £#m t -r %m *« 

<ttl o-f o^ii-^^rl-5ft^W'>* < 1 1 1 Sir 

ffl i ^tjfm s - 1 t-rmmm 1 ~ 9 ©v w 

r t *r^lf iri-^fi* 1 ! 1 ~ 1 o co^-f tL/WcteijcoB 

[ff*Jl 1 2 ] e^HJBJgftftrofl-StfS, 3 0 mm 



(2) #12 0 0 0- 2 1 4 6 0 2 

2 

tZXTX-hZZbZW®. b-t 511*31 l~li tteftco 

[»**i3] »3t*»e>am*-e<oi*iHi*s, 120m 

s e cKTT*^5- t^#1tt1-5ft*Jll~l 2©^ 

[fibril 4 ] ^mmkiiK mmmjj^wmwtx- 

[« *if 1 5 ] t»*«f*&S:ro««swR]jpft£Eis, 
10 SS«lEfiR^Sr^5 r t Sr#{t>^Sff*iI l 4 iclcftco 

[0 0 0 1] 

[0 0 0 2] tf?XM»IMM8t!i, 015 K7 

?i*fl5t)»t, ^Jx.(i#ii»1i¥« (ppc) , u 
-f-ZDy^-, K (LED) /!)^ 

VJ», HftiK?^, »fbffifp\ a-s i$tf>iH8& 

30 igS, ^ : mft5:tJ ? ^co»'9SLS:AEt4^comi :L ^ 

[0 0 0 3] ffi^-m, «-^lti5ityL(*^«^ql ; ::il 

fbfc?i< **5>riT^5o 'S£L/ciB{ft*t#Sfc*ic 
14, «^¥K^!S*{*lc*fLTB^^8*L-C^b, m 

Bit cO/5^-rti^«&0lB ^ LufeSStt 
iS5**tt5*7— fll^v^^t^WJBfc**. i^ 

m (.n) x-h<9, wh&ti, mnmmmomm l ( c 

m) , l|#^52lSS-^itfcm V (V) , ic-Y'JT- 
50 H#ffltr (sec) ^5,, WT©* (1) TlE«$.n 



3 

[0004] i (1) ,u =1/ /V • tr 

[0005] m^mmt, mnw&mm, s 
mmm <D^mM^ <t o r £e s ft 5 fc » , r ft e> ^ it 

>LTHT^):> (a) - (c) tmhMZ£tlX\^ 

[0006] Wh, (a) tfiifl-SittB, 

t (^jxJ3\ 2 5 (3) , 16 (19 

8 6) , ft^Jl^tt, 2 9 (4) , 3 6 6 ( 1 9 9 
0) , j . A p p 1 . Phys. , 6 9, 821 (19 

9 1) 4 if) o 

(b) ^mnmtLxn, **vT—<Dh7yzf&Mj& 

6 4 7 5 (1 9 8 9), Philoso 

phical Magazine. Lett. , 62 
( 1 ) , 6 1 ( 1 9 9 9 0 ) if ) 0 

(c) If iSIt^tf iMfiMS:iS^5 r t 
(Will J. Appl. Phys. , 43 (12) , 

5 0 3 3 ( 1 9 7 2) , 2 5(3), 

1 6 ( 1 9 8 6 ) ft if) o 

[0 0 0 7] rft^^^f^m^b, AttftftttJfti: L 
h 5 T U — /W< >- ^ , * ?v W< > ft if (7) KUlt^tt 

mmmmmmrmK »»*Mi6i: l-cwu 
^w%£ft, Hfflft£ft-ci^ 0 

*W£¥Ki: LT»*lftlCftf*£ftT^5o L*>U r 
£ftT#-0^\ ^45fSSft, /hSft^^-X|c 

[0008] mtttnm^Mmmjtmi, itisi^ 
m^±Mxh^im^m^mnm^m 

fc , *£# *Jig#*<a««ift ftttti^ffiT LtL$V\ 

wmmm^^n^^mmmmmm^mtLx 

a, mmtfy^4 5-5 oli^-ty h^M^Xho 
^■ih^ f\ ^!J7x^^y hf-= u- yfift* if Srffl v ^ § 



(3) #12 0 0 0 - 2 1 4 6 0 2 
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S*7)^mff ^"CcO0#ra^«^l 5 0ms e eg 
T, # 12 0msec WT, £ 100msec 

si T^ij^^pt^ -effi v > § 1 1 Pp^m &m&fc L X 

Il4 0mm<|)»T, #!:3 0mm(|)HT, £^ 
10 |:2 5mm*HT^tSti:45o 

fi^^it^ 5 - 1 0ffiFJK±fc*«flE3tS:*i:, 
Jtffl*3t*^>»^tt^Wlia s J: 0«*4:*5o £ bft£ 

JCffl«*#^)*l 5 £ L«ffl^0*S:i«Jp S r i: 4rE 

f*(OSJ*^^fi^< $ft> ^g^rr^ FT^^t^oT 

[0 0 0 9 ] Jti'Sit, St/i/^^^^^-f ^Srf^] 

5- 5 3 3 9^S(cBB^$ft"CV>5 0 L^^L, rft 

i? * it ^t^:> xm$t * ® tf-r , ^ttttfirtiigJi 

oBWS:*JP**^ $b^f*lf«Srt5(t^r >7?##§r 
[ooio] «lttfS!)**«ifeli ^ ic5> 

Lfc^ffif*II.l^\ ^*<fc<*PbftTl^5 0 L^L, r 
40 fi^P^fife^tt^ ^ ir *^fe£t§C"T ^ ^6 , Z(D 

fi^ib^ftfcm^KffliS**^, m%frhmmx 

[0 0 11] *fc, zKUv'^^fi, K^mft#»Jit^^ 

oiffli Lxfthtix^z&s mm^mtm<, mm 

50 [0012] 



[001 3 ] 
T-¥Xffli«7tf*, ^S^S, jfft^S, 



lSm««ii^ii^v>^< > t 1 D t>/h^^m 

0ms e cKT^fc5-fc^«H»i:"t-5W«»J*i£lI-e 

[ooi4] <2>mnmmm^p^< thimtK 5 

[0015] <3>iSiSI^>i<^t)lI^, h 

ffli/«^w: >^#«>-r^ffjfe< 1 >x\t< 2 > 
[0016] < 4 > h y r y - ^7 $ >Pit^-at^t:£> 

[ooir] < 5 ymnW&S^'Pte <Hi I^)lf 

^ftjSi^ nm%&3 OV/zzmlCfc^T 1 X 1 0" c 
m 2 /V • s e cHitfcS: >Sr# : ®>-r^Suffi< 1 

[ooi8] < 6 >*«b«*s, mm^^Mmw^^ 

[0019] < 7 >t#3t* ^S*^^*^ 5««r* 

i£ttfb^^ h y r y 5 >«3i^fHi^tJ-c 
[0 0 2 0] < 8 >*«ffi8^, *«teffc^»<0'>*< 

>-< 7 ><DV>T^««^W«fMKS7:^^ 0 

[0021] < 9 y^mmt^mK mm^cmmm^ 
[0022] < i o >ft^ffi.a^\ Ir]~*^*^s:w» 
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[0023] < 1 1 >mmmm^mn^tmMW^m^ 

fiSl^>4<i:feli(7)i.») 0. 5KTt 
fc^r >^#a>-r^>MfE< l >~< l o xov^TtL^ 

[oo24] < i 2 >m^nmm7t#(D^mK 3 o 

10 mm*£JlT-efc5r k&¥fWtb-t%mU< 1 >-< l i 

[oo25] < 1 3 >m%^hmim^mmtK 1 2 
om s e c KT^fe^w >tri#@i: -refute < 1 >— < 

[0026] < 1 4 >mm^mK mm^m/^mwL 
^h^^t^mmt-r^mm< 1 >-< 1 3 xv^-r 

[0027] < 1 5 >mmmm^^mm<Dmmj£ 

[ 0 0 2 8 ] #.HW<£W«7[£j£^«tt> 1/^*^^^ 
[ 0 0 2 9 ] 

> E*^bH,^*^cOBtW^ 15 0ms 
[ 0 0 3 0 ] ffjfemT-^»ffl«*1*^OV^TPL<^ 

>t€#^4:g, mWWi^l, 
40 Lt^o 

[0031] fiji^mtt^^^o^Ti^B^-r^o me 
^-rtb t ffl ^ 5 c t ^ -e # ^> c ^1* 

^nA N ^^/^r/K ^ !)7fy, /^^^A, ^fy 
50 A, /^v?^^^ ^C0^.R.X(i^no^#^*«, 



[oo3 2] mtmm^mm, >&m^j&cx, mm 

[ 0 0 3 3 ] BUIBSlt^4:«t-o^TRW-r5 0 Mfcm 
6 t <D X t flfcb V y WIE«^l8±Ji £ J#J*-f 5 
iPK ^yy^Mft, ^y^>^»h ^yy^lifi 

^BM, u-^MpMs ryu-^MMn, T>hy* 

^xry)^ifi t°yy^i^is#h hurii/M 

[ 0 0 3 4] H&IE*ffif364*f^Sr* 

[0 0 3 5] »|B*S»»flBt LTtt, tf=^ 

-v— /l^Ti? h Tir y -/U*T?3Ett £ ft fc«5#T -ir * - 
JIB, *°y^x/MOTis »x-f/H^yxxr/H 

*i/mm, / y^^mm, ^yy^r-r^ymm, mm 
mm, #y ??u?>mm, ^y-N-tr^*^^- 

-/w^OTi, Mkt:^^-R^^-^**^f*> y- so 
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[ 0 0 3 6 ] WfB*»ffl> ltd ffll^fffl-^iS 

/vir/i/y/i^y, ^f-/Hr/ky/^y\ 7t hy, y^/v^c 
*f-;v*r hy, y^n^fyy, y n n >if y N SMI 
yfvK ftHn-y^/K ^^-^l^y, 7f7t Kn7 

?5o £fc, rftibW«*SJtt^ *»-Cffl^tfc±U 2 

[0037] Wfsm^4»f4> #iias*asi> ^ia^ 

tbtt, ttSUfc : fe*«tflS) -C, 10:1 

-1:3 L<, 8:1-1: 2£D t < , 

5:1-1:1 bjtf* LV\ 
[ 0 0 3 8] f&fB*«S»J*t*W554*fWi:ft*»J|g 

li, 7V-K3-r^y^l, 17 x>r y 
yi*. y.y = ^-^-x^ yy^fe, SS^-r^y^ft, 
tr— k=i— x^y^fe, DiT—i-4y--y^>y&, 
^-fy^r^ y^fe^ooiiS^^&fe^^^f bft 

[0 0 3 9] «^38£«tf)**W:, — jRWtco. 01- 
5/im»JK, 0. 1-2. O/xm^cfc^fSL 

[ 0 0 4 o ] SWE#*tt 5f#f* t Mtamw^^Ji i: 
[0 0 4 1 ] a»ET5l#*tov^lftW"t-5 0 miiTOi 

¥~^mm, y^y-^mm, tfv z^z^fflm, ^y 

jj^uyflfflg, ^ Q y y = nfc°y>#fl| N #y*-^- 
hSfflg, Ttv^mm, yy^y/y»si, Sftt^yr 

^y t^/uTir^-/MfS!, itftt^-^-S^SI 
fc^/v*S^{*, #y t^/i/7/^-#ti, 

iKy^/^5;y|^ ^^-^r^x-h, T 

^ y ush ^ y r y y *° y r y y /ur 5 f\ v.^ 
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[0 0 4 2] MtfiT§! t.ld, ±346DtTS*riiS^?$» 

* i:i§»X!^f £*fc»«£**-f 5 n > J: 0 ^ 10 
[o 0 4 3] s(riaT5l#»^»*«^ o. 01-10 a 

mgSWtK, 0. 0 5-2,iim^J:«KLl\ 

fr>4<HiSfi 4 5li%Kl, ffiKttso 20 

i9ffil<tt5 5ll% Se>l-#4L<tt 

[0045] tuf5m#«i^fei«, mmmmmmt t 30 

yry-^T^ii ( h y 7x^75 >-«3e. -o- 
^>«#) ^^f^fto^* <ni «^«v>t 
^s*i5ri^»a-e$>5o Mis h yry-wr 5 y 

[ 0 0 4 6] flfSmfttt^ttWI^ t LTtt. h y T V - 
>v'v'>'^, f7/-/^, ^fvw^^, -f9*J^s 

^m^mmmmmm^it^m ; #y - N-tf=/v#A' 
/k /Nn^vft/Ky -n — tf^/^*/w^>^— /u, 
#y t^tvy, /R y t^/u7>^7ty, ^ytfc=. 
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$m<Dtfy ^*tvk tsiStto^yv'7yf^iS 

ffif^»S^^v\^^e>, h y r y -/ur 5 >#3t (by 
7x^7 i>mm, ^<y^^ymmm 

[0047] mmmnw&m^'pft <hi iot» 

U^/K^^^-T J*<D&frb, IM3 0V/ 
( a mlC^oV^T 5 X 1 0"" cm" /V • s e cK±WJ 
L< s 7X10" 6 cm 2 /V -sec £i±*SJ: «9 0* L 
< N 1X10*° cm 2 /V -sec £k±ffi£ b\Zffr$. L 

i\ rom#»»«te, mini 

[0048] mmmmmmm^, ^mmm^^mmm^ 

[0 0 4 9 ] Suffife#OTIi: LTfi, Witf, zKy#- 

^f*. $ftt^yf7-7^p^fy;H^ *{k 

tf ^/i^-|fit^;v*Mf*^ iftf t tf - - Wit fcT - 

T/^^^ K#MB, 7x/-;V-~^i/A7^rt: KWflg, 
^fl/V-7/l>*y K»Ih, -N- t^/^/w^y 

/w=i— /i/, xf/vt/vn-7, 7x;- /i-OTg. ^°yr 

^TRy-^— 7Ty^, *Ky ^ u^v^^if btt^o 

h N jRy^i^'r/v, ^U^f^y, ^^i-i/y 
t*f-f K, ^y7x^wx^uyiif^ 

7?fe^> 0 me>te#»j!itt N iatffl^tti^L, 2 
[ooso] mm^mmmt its, ffl^stt^ais 

n/^y—/y N n— 7"^/— /w, ^yy/^7;v^-/v N y 
^-/yir/^y/yy\ ^^/y-ir/yy/yy\ T-feh>, **f~)\> 

ai^/V^r h v^^n-\^f^y>- N ^ n p S 
S^^/i-, S^n ^^^rf^y, 7h7t Kn 

T 7 •y >\ ^fl/y^P7^ H\ ^nn^;!/Af^i;f?) 
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[0051] mmmmmm^^mmmmmmmt, 

[ 0 0 5 2] MIS«#»ii^«^i¥^> Ltit 2-4 0 

^Jfcoj?^£ Itft, 4-2 0 ,um^^ L< , 

4-19 ^m^#t&*LV> 0 

as^ft^ft, r^>^ 
[0 0 5 4] «r«B**BJil-ov^TRWi-5o ME** 

> # com^-¥K.ffll«*f*^ 1 0 0 0 [UteS fc 9 coSlffiO 

[0055] tijfe*sffia^»M^>tijfam#«jiiii^ 

*L<, 0. 3EiT^«t9»*t<, 0. 2^T^itl 

[0 0 5 6] fflfBS^ffi.S> Ltll Jr.ai(7),e«#C0* 
#£r«fc LTV ^(i*BMfc 6 fc tfrc v Mx. 

8 2 0 9 3^«#) , IS^MI^J-^^P^aWtett 

^*-^mtfcs (fc<^x.«, 36 (2) , 

8 8 (1 9 9 3) ft if) , *^H]^SJi(C^§tb5« 

^6 4- 5 2 9 0 ^fg^) , «fttt^t±«^Sr.ffl^ 40 
fzJS (tiitf, *B#fFJS4, 8 0 1, 5 17fM 

2 5 0 4 2 3 b*b5o 

[ 0 0 5 7] mBMMmmt LtMWttt, e Kn* 

Jg 7-253683 , SMlfttt^ V T 
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JKHKflSUfcflt (*SWff»5, 6 7 0, 2 9 1^10 

- 1 9 1 3 5 8 , *Jl<tfS#l) "yu^lyt^ 

mt&m^fcmtkLtzm »i?8-9 5 2 8 0^ 

«) > WWtt^tJRSKb**^^ ItMSrStST^ y 
/l-ft-T^/^ t tl-*«Lfc« (#^¥8» 16 0 6 

8 4 9 8 0f^) , ^#*^*^*-t5«ffif«iia4 
fc£*£ffl^T«fbLfcJi (#M¥8 - 2 7 8 6 4 5^ 

(4#M7 9 - 1 0 1 6 2 5 9-1602 
6 8 #P?I¥ 1 0 - 7 3 9 4 5 ^$B) , i/T J 

^jvy^vy'y^m^h't^m (#l¥9-9 0 6 5 

^Sr^ffi Lfcil (tl¥9- 3 19 13 0 , ^ 

10-63026 -^$B) , 3 u y #$NF* > 

D*f-V»JHSr«{tLfc« (#WlO-8 3 0 9 4^ 

- 1 7 7 2 6 8-^SD . *if3fiS*Jf feixSo 

[0 0 5 8 ] SfjfE»*ffiii> Lttt, tMtt*S,ttt<7) 

[0 0 5 9 ] tufsmWtt^ttffi^T-^ffl^TffM^ix-fc 

^^^m^mmmt^mmm^h^o *fc, «3t 

^m#e^ttcotl*^^ h y T y -;i/7 5 >t»^*r^tr 
[0 0 6 0] W£SiSft«^*^S«W«^tt»»^ffi 
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[ 0 0 6 1 ] Hfr!S3f«^v^i^g|«tt^JR»ft;teSr^ 

» l fcs *3 ^ x , *f«4* t ^ tt ^mm^mmt m t 

Lt(l ZnO-Ah 0 3 , S n O, ~Sb 
a O. , In, 0 3 -SnO s , Z nO-T I 0 = N M 
gO-Ah Ch s FeO-TiOs , T i Ou , Sn 
O2 N I n 2 O 3 > ZnO, Mg OlPd^tf btl5 0 - 
ftb^tt^, lSgttt^i^> SnOs -Sb 
■> Os , I n 2 O3 - S n 0> , T i O2 , I n •. O 

[0062] mmmmt&m%m^xBf&£thfcm& 
mmit&v \/$ ymmm&mfbn%a zn^co^x 

[0 0 6 3 ] ftflBJkSffiJitt\ iftSfaSCT, bT^^^ 
K i/DL^f- \y 1/ ]) r3 — /i/ y % \s — K N -yit^^Asy 9 
y^/> s S*ft^7 7^, 7KyrntfU> % 7^y^ 

^^ft^ti, ^/7i; >^{t^ti, t>f-K7^ 

[ 0 0 6 4] fflB:ft*ffi8te\ *^^J*iwJ:|E*if fc 

[0065] gfia*«^itt, fflv^w^asj-io 

5tfs $J;Lfl\ rc^y^-zv, n-^p/V 

^;i/AT;F\ N, N-^f^7t h7S 

Kff ; r- by t Fp77^ v7f-^f->\ ^/i^tny 
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EtK*, hy ^Ptpai^^OJigJJS^n^WkJ^ 
yHy s i? 9 ujv^v^y^(D^^mW^y^mfhfi' 

% 0 ztih^^xh, m^w^n^MMLK<h^ti^ 

co T =* — /V'Su v 7t/i^^" t As & if (7) 3C — x /^i, 

[0066] mm^mm\^^±mm^tzm^mMx 

[0 0 6 7 ] f ij f ffi I ( D mW- (1 , 0 . 5-30 ,u m 
^»*L<, 0. 7-2 0,am/ivHjKt ! v\ rooSI 

fc, 3 0 Mm^S^5>m"T-^K#'i4^S : L<{g:Tt-6 
20 5-5 0 /imlS«L< , 5-40,am^« 

jDx.fciifftt, »«e^«^^e>, 6-30 Mm 

2 0 ,a m^ftt&S 

[ 0 0 6 8 ] Su£*^ffig>ttlfSm#«^il^P^^^, 
[ 0 0 6 9 ] iufS^^St Lt(4> t»»J!:f Lti 

30 & ^-r 6 1 <o x hn m^m * § t co -e t « ^ * > 

0iJx_tf, zKU tr^/uT/u=i— /i/fl!>ft;R N ^!)yoW7 

wtiit, ^v^y^ymim^t^mm^i&^mmi- 
[0070] mm^mmvmmt, o. 05-3^^ 

g+K, 0. 0 7-2/xm^<t9^SJ : 4LV\ ^.(7)11 

As*u<feTt"5«r&]^tUT< 6 0 

[ 0 0 7 1 ] El Hi, fjlsm^¥BffiS*ff60ft®?r7K 
40 fSSitfeSo El 1 t-*3V>T, «mttS^f* l Jit-, 
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